Purpose of Review This review explores the complex climate change-violence relationship through an anthropological lens, focusing on the interacting social and environmental conditions that constrain individual choices for violence. Evidence and methods used by anthropologists to identify violent events, as well as anthropological theories regarding why individuals choose violence, are discussed. A general socialenvironmental model is presented and explored through four case studies, two archaeological and two ethnographic. Recent Findings Recent research with historic and contemporary case studies suggests that resource uncertainty interacts with a complex array of pre-existing social and environmental conditions, including environmental degradation, poor governance, and social inequality, to promote violent responses both before and following climatic changes. Individuals may choose to avoid violence where supporting, cooperative mechanisms exist. Summary Given that individuals make choices to respond violently or not based on their perceptions of these complex, interacting social and environmental conditions, violence in response to global climate change is not inevitable.
Introduction
In April 2017, people around the world gathered non-violently in protest of changes to US government policy that would negatively impact science and global climate change mitigation and adaptation efforts. In Washington, DC, rally speakers and protest signs at the March for Science and the Peoples' Climate March talked about the link between climate change and violence. The speakers and signs warned of projected climate events and trends as a Bthreat multiplier^affecting human security via impacts on infrastructure, food and water security, the spread of disease, migration of humans and other species, and government stability. The IPCC's Fifth Assessment discusses this threat multiplier effect, and a recent US Department of Defense report describes Bclimate change as an urgent and growing threat to our national security^(p.3) [1, 2] . Both documents recognize the underlying issues that climate change will exacerbate, including poverty, social tensions, environmental degradation, and poor governance, and which could lead to outbreaks of violence through a complex causal chain. Yet in public discourse, the fact that climate change will lead directly to violence, particularly among the poor, is taken as seemingly inevitable without much thought to the complex pathways it could take or that people can choose to cooperate in response to climate stress without resorting to violence.
But is violence under projected global climate changes really inevitable? Concerns regarding the potential for increased violence and mortality under climate change projections are legitimate and justifiable. A growing number of studies have found correlations between lethal violence and climate change, including interpersonal conflict and war [3] [4] [5] . Closer investigation regarding the context of this relationship usually reveals a complexity of interacting prior conditions influencing the documented outbreaks of violence and lethal aggression following climate shocks and under changing conditions. Structural violence may also heighten violence and mortality risks for various population segments under climate change due to poor governance, health, and economic policies. Structural violence is defined here as institutional structures, policies, and ideologies valuing some segments of the population more than others, and that prevent less-valued people from meeting their basic needs [6, 7•, 8••] . Ethnographers, archaeologists, and others have also documented cases where communities cooperated, or at least not resorted to violence, to respond to severe weather events and climate shifts in temperature and precipitation [8••, 9-11] . Therefore, from an anthropological perspective, establishing the conditions that promote lethal violence under changing climate conditions is important for the development of successful, non-violent responses and adaptation to future climate uncertainty.
The purpose of this review is to assess the relationship between climate change and violence from an anthropological perspective. Here, I focus on interpersonal and collective, physical violence in response to climate events and changes that result in mortality, including one-on-one aggression, violent conflict, and war. However, the review also considers less lethal forms of physical violence where relevant and recognizes that structural violence may influence physically violent responses as well as result in differential mortality rates. I begin with an overview of anthropological evidence for physical violence and how researchers in this discipline theorize both participation in violence and the climate change-violence relationship. An exploration of archaeological and contemporary case studies highlighting the complex interplay of conditions that influence violent responses to triggering climate changes and events follows. I finish with a discussion of research needs and the role for anthropology in answering these important questions.
Taking an Anthropological Perspective
Following decades of research studying the role of climate in shaping culture, human behavior, and hominin evolution, the American Anthropological Association (AAA) issued a statement in 2015 on humanity and climate change [12] . This statement drew on work by the AAA Global Climate Change Task Force, formed in 2010, synthesizing a range of archaeological and ethnographic studies focused on human responses and adaptation to climate change around the world [8••] . The AAA statement acknowledges global climate change as a human problem that intensifies underlying social problems, accelerates migration, destabilizes communities and nations, and worsens the spread of disease. However, it does not expressly predict violence and war as an outcome of climate change, citing the archaeological record as evidence that diversity and flexibility increase resilience to climate stressors. More recently, after President Donald Trump announced his rejection of the 2015 Paris Accord, the AAA issued a brief note confirming their commitment to improving our understanding of how climate change is affecting humanity, how people are responding, and finding solutions to climate change problems [13] . The authors of this more recent statement highlight the magnitude of the threats that climate change poses, writing that they affect Bour global stability as well as our collective sense of cultural identity, our well-being, and our national security.T hese official statements by the AAA reinforce other messages regarding the complexity of climate change interactions with human societies, behaviors, and well-being. But what can anthropology bring to the discussion of climate change and violence that other disciplines cannot? Anthropology's holistic study of culture and humanity in all its diversity through space and time offers a unique perspective to understand the context of when, why, and how people might respond to climate change with violence. This literature review draws heavily on research in archaeology, socio-cultural anthropology, and biological anthropology; three of the four subdisciplinary fields traditionally ascribed to anthropology.
Anthropological Evidence and Interpretation
Anthropologists must first establish the occurrence of physical violence before seeking social and environmental causal explanations. They use diverse interpretive methods to analyze data that includes human biological, observational, oral, documentary, material, and environmental evidence ( Table 1) . The most direct form of evidence for physical violence comes from the human body itself, where a projectile or blade lodged in the skeletal remains or soft tissue is incontrovertible proof that a life ended violently [14] [15] [16] . Examination of fossils, skeletal remains, and preserved soft tissues lacking this obvious evidence may show peri-and postmortem trauma that can be ascribed to violence but this requires informed interpretation. Controversy will remain in some cases of dismemberment or cannibalism where mortuary customs may confuse issues of violence with respect for the dead [17•] . Additionally, not all forms of physical violence leave marks on the skeleton, soft tissue is frequently lacking in historic and prehistoric remains, and discovery depends upon good preservation conditions, excavation support, and being found. Documentary evidence, behavioral observations, and oral accounts, particularly with contemporary peoples, can provide direct evidence although the memory and positionality of participants and observers may introduce bias [18] .
Where direct evidence is lacking, anthropologists make inferences based on the patterns they observe in available data. Artifacts like weapons, defensive features in architecture, and relocation of settlements to more defensible positions indicate potentially elevated risks for physical violence [17•, 19-22] .
Laws, policies, and ideologies inscribed on architectural features or recorded in texts may indicate societal shifts and institutional support for social inequalities. Analyzed bureaucratic records including agricultural yields, irrigation system use and maintenance, market prices, imports and exports, taxes, census data, and military supplies and movements can offer insights into the daily stresses experienced by people living in a particular city or state through their resource consumption [22, 23•] . Excavated food remains document dietary differences associated with social and economic class or shifts linked to overharvest, rationing, or famine at the household level. Healed injuries, non-specific skeletal stress, and stunting could point to social inequalities and/or periods of crises and social upheaval, and therefore an increased probability of violence [15, 16, 24] . People may not directly discuss experiences of daily stress and violence but their interview responses, oral histories, observed behaviors, and livelihood adaptations may speak to physically violent episodes in their lives or that of previous generations [10] .
It is important to note that in interpreting direct and indirect evidence, the potential for researcher bias and misinterpretation exists. In particular, deeply ingrained Western cultural beliefs about the darker side of human nature can distort interpretations [25] . Active awareness of biases and beliefs, both personal and disciplinary, while conducting research and assessing published findings encourages greater scientific objectivity. New discoveries and information, as well as ongoing, discussions between researchers also promote improved understandings. Experience and expertise, combined with triangulating multiple lines of evidence, strengthen the ability of anthropological researchers to rigorously interpret observed phenomena and context. Practitioners often borrow relevant methods and data from other anthropological fields and scientific disciplines. Increasingly, anthropologists are members of inter-, multi-, and transdisciplinary teams where each member contributes their expertise toward answering a complex question. Research projects seeking to understand the multifaceted impacts of climate change on social-environmental systems and develop appropriate, non-violent responses and adaptations epitomize these kinds of studies.
Theorizing Climate-Influenced Violence in Anthropology
Violence is a complex, cross-cultural phenomenon whose definition is culturally influenced and evolves through time as social values change. Research correlating lethal physical violence to temperature and precipitation changes, particularly violent conflict, war, and civilization collapse, has grown over the past decade [1, [3] [4] [5] . However, datasets used for these quantitative studies and meta-analyses may only review large-scale conflict events and can sidestep deeper investigation and comparison of the interacting social and environmental conditions shaping violent responses to climate change [26, 27] . Anthropology's holistic approach has the potential to avoid these pitfalls. This section reviews various explanatory theories for why humans turn to physical violence, cautions against overly environmental deterministic explanations, explores how structural violence affects the climate changeconflict relationship, and discusses the importance of understanding cooperative responses to climate change. 
On the Origins of Violence
Polarized debate surrounds questions regarding the innate capacity of humans for violence, potentially biasing datasets used and interpretation of results [14, 28] . Yet, given the ubiquity of violence, and for the purposes of understanding its relationship to climate change, it remains important to understand the conditions which shape violent responses. For approximately 99% of its evolutionary history, the genus Homo has lived in hunter-forager groups. As such, studies of hunterforagers offer a window into these supporting conditions at interpersonal and intergroup aggression levels which may not be captured in larger datasets [25] . A recent study tested the relative importance of resource scarcity and individual cost/ benefit perceptions by looking at spatial variation for trauma found in prehistoric hunter-forager groups living in central California [29] . Results showed a significant correlation between sharp force trauma and resource scarcity, although no relationship existed between blunt force trauma and environmental productivity or sociopolitical complexity. This suggests that when resources are uncertain, individuals may perceive the potential benefits of lethal violence to outweigh any costs, and that violence levels may vary with resource distribution-affecting mobility and territory size. Some argue, however, that historic and contemporary hunter-foragers face fundamentally different conditions from prehistoric hunterforagers due to the effects of colonization and globalization [14] . Comparative investigation of lethal violence in 21 mobile hunter-forager groups, both historic and contemporary, found that slightly more than half of the recorded incidents were committed by individuals acting alone, 85% of victims belonged to the same tribal group as their killer, and that very few of the disputes were over shared resources [30] . Outside factors may have confounded the resource component; however, this work also highlights the importance of individual decision-making regarding violence. Prehistoric evidence for intergroup violence is rare. Recent recovery of the remains of 12 individuals at Nataruk, Kenya provides unique evidence for a lethal, intergroup conflict event that took place on a productive lakeshore approximately 10,000 years ago [31] . Body positioning, skeletal evidence for sharp and blunt force trauma, and projectiles embedded in body cavities of the men and women show that ten members of the group died violently. Three individuals, including the remaining two who showed no skeletal trauma, may have had their hands bound. The researchers suggest that the violence could either be the result of a raid for resources given the location's productivity or an antagonistic response between two different social groups. Human evolutionary theorists working with both paleo and ethnographic evidence of hunter-foragers have proposed that increasing dependence on dense, predictable resources, like those found in wetlands and along lakeshores and coastlines, may have led to increasing intergroup territoriality and conflict [32] . Dense, predictable resources benefit people through year-long access to nutrient rich foods that improve health, reduce child mortality, and support population growth. The paleoanthropological record shows a shift to intensive use of dense and predictable resources in Africa roughly 110,000 years ago, yet evidence for conflict in Africa, and more widely in Europe and Asia, remains thin until the late Pleistocene and early Holocene approximately 10,000 years ago [17•, 31-33] . This theory of economic defendability also links to theories on the development of human hypersociality, conflict, and cooperation. Cooperative behaviors unify a group to defend or access vital resources, although there may be a high cost to individuals if these actions require physical violence [32, 34] .
Sedentism and domestication enabled profound structural changes in previously small scale societies, such as hunterforager groups, that promoted larger scale conflict and war [14, 17•, 35] . Increasing political, economic, and social organization supported the growth of complex societies with social hierarchies, property ownership, and large-scale food production, storage, and hydraulic systems. Formal military institutions and standing armies developed to protect growing populations dependent on these systems around 8000 years ago [35, 36] . At this level, social organization provided an effective platform to coerce large numbers of individuals to cooperate and participate in war defending home territories, or aggressively seek new resources in other communities, sometimes against their own personal interests [35, 37] .
Environmental Determinism in Explaining the Climate Change-Violence Relationship
Many of the arguments put forth to explain the climate change-violence relationship rely on an environmentally deterministic approach privileging environmental degradation and resource access over other equally, or more, important conditions [7•, 38, 39] . Historically, this approach characterized the growth and development of human behaviors and activities, cultures, and states as Bnatural^outcomes of the physical environment in which they were found. Nonwestern peoples were characterized as violent and uncivilized in response to harsh climates, extreme topography, resource availability, dangerous wildlife, and other environmental factors, which justified their colonization and devalued their contributions to humanity. Anthropologists and others have distanced themselves from this line of study, although remnants of environmentally deterministic approaches continue to influence analyses of climate change-violence relationships. The influence of environmental determinism emerges in simplistic explanations of cultural, economic, and political changes, missing narratives of human agency and personal choice in descriptions of human-environment interactions, the weighting of environmental factors more heavily than social factors as drivers of human behaviors and choices, a failure to acknowledge the complex and differential impacts of environmental change on societies with high inequality, and the separation of humans from their environment [7•, 39-41] . These critiques are important considerations in the study of climate change-violence relationships because acts of violence represent individual decisions based on dynamic and complex, ongoing interactions between humans and between humans and their surrounding environment.
Malthusian arguments exemplify the recycling of environmental determinism in contemporary analysis by oversimplifying the relationship linking violent responses to climate change through famine and overpopulation. We see this in explanations that blame overpopulation as the root cause for famines and climate-influenced violence in the Global South and impoverished communities in the Global North. These narratives provide justifications that allow powerful Western military and humanitarian interests to leverage additional power in these regions through interventions [42] . Numerous studies have shown that extreme weather and climate shifts can destabilize food systems and create food shortages through harvest failures, crop blights, and pest outbreaks [24, [43] [44] [45] . Growing populations do place pressure on limited food supplies, and food shortages do stress community health and well-being. However, if adequate support systems are in place for sharing the limited, available production and distributing stored reserves, famine risks are reduced. Comprehensive analyses show that poor governance and institutional failure push food shortages into famine [44, 45] . People living under such reduced social conditions compounded by food insecurity may see violence as the best option for gaining direct access to food or control over other resources to leverage their food security when compared to further reductions in well-being from malnutrition and disease. Exploration of political processes and power dynamics in resource access at multiple levels, paying special attention to the identities, alliances, and benefits of involved individuals and groups, helps to tease out additional specifics regarding the social and environmental conditions supporting violence following a climate event or longer-term change [46] .
Climate Change and Structural Violence
Structural violence significantly contributes to the social inequalities and reduced resource access that increase risks of physical harm and mortality for certain segments of the population from altered climate patterns. Formal and informal institutional policies and practices that favor one group over another generate patterns of unequal access to basic, necessary resources like healthcare, clean water and sanitation, safe housing, information and education, transportation, and food security [6, 7•, 8••] . These harmful social arrangements may discriminate based on economic status, gender, age, race/ethnicity, caste, disability, or other personal characteristics. While many recognize that climate change can exacerbate inequalities, these pre-existing inequalities often have a greater than expected effect [7•, 47] . Structural violence can place people in the path of direct climate harm, such as siting low income housing in areas that flood regularly. It may also act indirectly through neglect by allowing deliberate ignorance, financial interests, and political ideologies, rather than sound science and engineering, to dictate government policies regarding adaptive measures protecting people from ongoing and future climate harm.
Structural violence also affects climate change-violence relationship in ways that have not been widely recognized. International policies and markets promoting carbon sequestration and offsets in response to global climate change, like UN-REDD+, industrial tree plantations, biofuel production, and conservation land use policies, promote land grabs that displace populations and drive violent confrontations [48] . Environmental commodity markets, conservation organizations, ecotourism markets, and the state and paramilitaries that enforce these new carbon policies benefit at the expense of the farmers, herders, and others who lose access to the land and water resources necessary for their livelihoods. On the other side of the carbon equation, fossil fuel production shapes climate change-influenced violence through structural violence as well. International financial interests and states displace communities through legal structures to access the wealth of petroleum, coal, and natural gas reserves underground. Community resistance to extraction and pipeline operations has devolved into violent conflict as seen in Nigeria and Sudan, particularly when state militaries and paramilitaries are brought in to enforce land leasing agreements or government policies privileging energy production over human wellbeing [7•, 49-52] . In the USA, community members and supporters were seriously injured protesting the construction of the Dakota Access Pipeline at Standing Rock Indian Reservation when a private security firm and the state police used pepper spray, trained guard dogs, rubber bullets, stun grenades, and water cannons in freezing temperatures to deter activists [53, 54] . Clearly, social, economic, and political inequalities complicate causal explanations for the climate change-violence relationship.
Cooperation and Climate Change
Research has shown that violence is not always inevitable when resources are scarce and inequalities exist. In Israel's Negev desert, conflict between Muslim Bedouin herders and Jewish settler farmers remained limited, and many cooperated to prevent the loss of livestock during a severe drought from 1957 to 1963. Intervention by the Ministry of Agriculture initially generated conflict, but institutional learning led to new policies that supported cooperation between communities by compensating for crop losses, getting herds access to water and food, and providing alternative income sources for farmers and herders [11] . Research on gender and climate change suggests that there may be gendered differences in cooperation. Women are often more willing to seek nonviolent and innovative solutions in resource scarce situations to ensure that their families are prepared for climate disasters and recover afterward. And while men may take more risks, they are also more willing to cooperate with people they do not know well under stressful conditions [9] . Increasing women's participation in climate adaptation and mitigation decision-making could lead to reduced violence in response to climate changes.
Multiple lines of evidence from the southern LevantIsrael, Jordan, Lebanon, and Syria-document an absence of warfare from the start of the Neolithic Revolution (~11,000 BCE) until the start of the Bronze Age (3500-3300 BCE). Climate fluctuations during the Younger Dryas encouraged domestication in this region and set the stage for profound structural social change [55] . As sedentary communities grew, research results suggest a unified identity and culture through parallel development of extensive trade networks, shared technologies, cooperative production and distribution, collective ceremonies, and ritual centers located between major population hubs [17•] . Skeletal remains record the existence of interpersonal violence and social inequalities but despite growing preconditions for war, including population growth, climate shifts, and natural resource degradation, cooperative relationships prevented large-scale conflict for approximately 6700 years [17•] . The abrupt appearance of walls and other architectural fortifications around 3300-3050 BCE signals the end of this era and coincides with development of the southern Levant as a tribal zone, and expansion of Egyptian trade and control into the area.
The disappearance of Norse settlements in Greenland by 1450 CE serves as a reminder that cooperation and flexibility are not always successful. Throughout the North Atlantic, Norse communities developed successful subsistence systems that took advantage of local environmental conditions and community cooperation. Although livestock traveled with the Norse to Greenland, these hunter-farmers communally hunted seals and developed caribou management practices that allowed their sustainable harvest for almost 500 years [43, 56] . Declines in trade and agricultural food security coincided with increasing isolation from the northern European mainland. Thule Inuit hunters expanding into southern Greenland around this same time period offered examples of alternative technologies and knowledge for adaptation, but available evidence documents no intercultural exchange, beyond intergroup conflict, or adoption of Inuit technologies by the Norse. As temperatures dropped and storminess and sea ice increased, the Greenlanders intensified their seal hunting [23•, 56] . However, the Norse Greenlanders could not anticipate the impacts of a shifting climate on their seal food supply and the colony collapsed despite community cooperation to keep it functioning.
The exploration of non-violent, cooperative responses to climate shocks and longer-term trends is not the focus of this review. However, thinking only about the causal chains leading to physical violence or its absence hinders our ability to comprehensively understand the full range of responses to changing climate conditions [11] . While not always successful, cooperation in small communities and larger confederations demonstrates the power of working together to find nonviolent solutions in crisis situations.
Climate Change and Violence in the Historic and Ethnographic Record
A growing body of anthropological case studies examines how shifting climate patterns and extreme events act as a trigger and/or additional destabilizing force that disrupts established human-environment interactions and could lead to physical violence. Figure 1 shows a generalized socialenvironmental system model for thinking about how climate could interrupt established patterns of human-environment interactions at the societal and household level. Here, the environment includes all biophysical elements like biodiversity, biogeochemical cycles, topography, etc., while governance, institutions, and livelihoods define a human community's culture of informal institutions and social norms, Fig. 1 A general model social-environmental system model. Social conditions and preferred resources emerge from the dynamic interactions between the biophysical environment and the governance, institutions, and livelihood activities that are part of local culture formal governing institutions and rules, and subsistence activities. Within this interwoven, evolving system are individuals whose production, access, and use of resources are governed by what is available in the environment as much as by their own social conditions as defined by governance, institutions, and livelihoods. Resources include elements of the biophysical environment like water, food, pasture, and arable land, as well as infrastructure and the political power gained through access control. Social conditions describe a person's identity within a society and may include any inequalities they experience due to their identity including gender, caste, social position, health, age, religion, race/ethnicity, sexual preference, or economic status.
Social or environmental changes at any level create instability which ripples throughout the entire system, disrupts established relationships, and increases vulnerability at multiple levels. Shocks from additional climate changes and extreme events at this point in a social-environmental system, vulnerable or not, require individuals to make decisions about the best actions they can take to respond to ongoing change and future uncertainty. Individual responses may turn violent where information is limited. Non-existent or weak governance, institutional structures, and livelihood activities further support choices for violence when they lack the flexibility to accommodate and support human security, or respond to change by reinforcing and expanding inequalities that limit resource access. However, people may choose to cooperate and avoid violence if appropriate cultural mechanisms are in place. Comparative research with historic and contemporary societies suggests that shared social identities promoted through marriage and kinship ties, economic, ecological, and defensive interdependence, non-warring ethics, shared peace symbols and ceremonies, and shared institutions for conflict management promote peaceful resolution of inter-and intragroup disputes [57] . This section explores four case studies, two from the archaeological record and two from the ethnographic record, that examine the relationship between climate change and violence within a broad socialenvironmental system framework.
Case Studies From the Archaeological Record
Decades of research regarding Classic Maya civilization have produced a rich body of archaeological evidence and an ongoing fascination as to why this complex society collapsed. Recent discovery of precisely dated cave deposits in Belize offer 2000 years of subannual rainfall records that, when combined with stone monument inscriptions, broadly track the rise and fall of Classic Maya civilization; however, climate alone is not considered the driver of Maya collapse [58] [59] [60] . The climate records show anomalously high rainfall coinciding with population growth and wide scale development of urban political centers throughout Central America 440-660 CE.
The high levels of precipitation supported expansion of swidden maize production, and this stability of food and labor, in turn, provided the foundation for the region's growing population, network of small settlements and urban centers, and ruling Maya elites [61, 62] . Between 660 and 1000 CE, increasingly drier conditions interacted with the Maya socialenvironmental system and triggered large-scale, and sometimes violent, changes. Drier conditions first promoted expansion of rainfed swidden maize fields at the expense of forest and soil erosion to feed the population, which models show likely amplified drying and El Niño droughts by exposing more soils to solar radiation and increasing evapotranspiration rates [61, 63] . Later shifts to raised bed maize production in wetland areas initially worked, but failed when droughts worsened [60] . During this time, the Maya political system encouraged competition between elite rulers through monument construction, grand rituals, and extensive warfare which diverted labor from food production. Failed attempts by elites to expand polities and access additional resources through marriage alliances and warfare paralleled failed rain rituals led by divine kings to restore agricultural production [62] . A final series of severe, prolonged droughts 1020-1100 CE acting on a society made vulnerable by political instability, economic losses, environmental degradation, and war encouraged social reorganization and abandonment of large urban centers for smaller, more flexibly adaptive communities [58, 59, 64] . In this transformative relocation, ruling institutions, certain rituals, monumental architecture, and inscribed stone monuments were significantly altered or abandoned completely [62, 65] . Central America's extant and vibrant Maya community suggests extensive cooperation among refugees to maintain a cultural identity and rebuild in this period of social transformation.
New research shows a complicated interaction between climate, maize agriculture, population density, and violence among pre-Hispanic pre-Pueblo peoples in the North American Southwest from 200 to 1300 CE. Proxy climate data indicates a history of rainfall variability punctuated by prolonged droughts, including the Great Drought of 1276-1299 CE which preceded the final abandonment of population dense settlements in the central Mesa Verde and northern Rio Grande areas [66] [67] [68] . Reconstruction of populations and agricultural potential in six distinct environmental areas of Mesa Verde show that increases in maize production and use of land amenable to rain-fed maize agriculture strongly correlated to population growth of pre-Pueblo communities [67] . Populations continued to grow even after maximizing the land under maize production, which advanced environmental degradation through deforestation and overhunting of deer. During cooler dry periods, agricultural conditions in parts of Mesa Verde remained stable enough to continue maize production, albeit at a reduced level, which drew people in from more marginal settlements [66] [67] [68] . Denser populations during rough periods strained available resources and evidence suggests that, at the societal level, social and political inequalities affected household access to arable land and thus production. Human remains at some of the denser settlements show signs of violent trauma including warfare, massacres, and cannibalism, and in the central Mesa Verde, violence tends to be greater during periods of high variance in maize production and low potential production per capita [21, 67] . Violent events preceded outmigration and the final abandonment of dense settlements as residents left, likely seeking greater security and a more stable food supply. Research has also shown that violence peaked around mid-1100 CE and then declined despite continued population growth and ongoing rainfall variability [21] . Archaeological and ethnographic work with descendent populations suggests a period of adaptive learning during the Pueblo transition where refugees and their descendants drew on past experiences to establish more egalitarian and less violent norms, to develop inter-Pueblo sodalities linking communities in positive relationships, and to restructure ritual practices to make them more communitycentered [10, 21] . These actions reduced violent responses to future change by building a more cooperative, flexible, and resilient society.
Case Studies from the Ethnographic Record
Darfur's genocide has been described as an ethnic conflict between African farmers and Arab pastoralists and heralded as the first modern climate change war [69•, 70, 71] . Recent ethnographic research delves into the complex set of interacting factors culminating in the 2003 rebellion of armed groups [69•, 71] . Archived documents record long-standing tribal group conflicts from 1932 to 2000 over grazing and water rights, land, and administrative politics; however, social and environmental conditions deteriorated in the period between Sudan's independence and the Darfur genocide [69•] . After 1956, the newly independent Sudanese government pursued economic and land use policies that fostered resource conflict between African landholding farmers and cattle herders and Arab nomadic camel herders at the household level [71] . Sudan suffered extensive deforestation for consumption, export, and agricultural and pastoral expansion as the nation's population grew. When the droughts hit in the 1980s, influenced by both deforestation and global climate shifts, the underlying social, political, and economic inequalities, most visible in the land-class divide, exploded violently. The severe droughts in northern Darfur forced nomadic pastoralists out of the region in search of pasture and water for their herds and into the territories of other tribes. With the widespread availability of small arms and loss of traditional conflict resolution institutions, confrontations between settled farmers and nomadic pastoralists resulted in extensive casualties. The various warring parties used race and ethnicity to mobilize people to fight over dwindling access to water, pasture, and land. The resulting genocide left more than two million displaced and tens of thousands dead [71] .
In East Africa, researchers have noticed higher levels of conflict and ethnic strife in remote locations with scarce water and arable land. Analysis of 5187 small scale conflict events from 1997 to 2009 in Kenya, Uganda, and Ethiopia found that extremes of rainfall variability influenced different types of violence [72] . During wetter periods, individuals and communities sought to add to their wealth and recruit people to fight on their side. Drier periods favored militarized, rebel raids as people competed for access to scarce water and pasture. However, effective institutional arrangements can moderate and reduce violent conflict during periods of shifting climate. Anthropologists working in Marsabit, Kenya, found a similar pattern of conflict and killing during livestock raids in the relatively abundant wet season [73•] . However, during the dry season, the pastoralists used established social institutions to reconcile differences, cooperate, and reduce violence over diminishing resources. These local institutions guaranteed access to water in regions where national government structures were weak or absent. Additional work with pastoralists in northern Kenya suggests that empowering women to reduce gender inequality, and providing greater access to education and livelihood diversification opportunities, could also reduce household climate vulnerability in arid and semiarid regions which could moderate violent events as well [74] .
Human Security, Future Violence, and Climate Uncertainty Anthropology's holistic approach to the climate changeviolence relationship suggests that violence is not inevitable. Ongoing studies have identified key social and environmental conditions that influence human agency in choosing violent responses to climate variability, long-term trends, and extreme events. These conditions, which vary spatially and temporally, include resource uncertainty, inflexible, weak, or non-existing governance, and institutional structures that support inequality, prior environmental degradation, and profound structural societal changes on the level of sedentarization, colonization, and globalization. Furthermore, the impacts of these conditions are felt and acted upon differently depending upon an individual's social position and identity. While there may never be a single theory explaining the connection between climate change and violence, anthropological frameworks and methods offer a springboard for disentangling the complexity of interacting social and environmental conditions involved.
Moving forward, anthropologists should continue their rigorous analysis of historic and contemporary humanenvironment interactions, as this work strengthens our understandings of the social and environmental conditions preceding violent events and societal collapse. Bounding case studies spatially and temporally to determine an appropriate level of analysis is essential. The impacts of a given climate event or trend vary; a rapid onset event like a flood will affect a community very differently than the early arrival of rains or an extremely wet year. People living in rural areas and small communities will respond differently than urban dwellers because of resource availability, social relationships, and potential conflict sites. Investigation of violence characteristics in response to different types of climate changes, as shown in the East Africa research, is also important [72, 73•] . In contemporary studies, long distance connections through global markets and international governance structures should also be considered [8••, 47] . Framing climate change-violence research as a spectrum of behaviors from conflict to cooperation would also help pinpoint specifics about conditions leading to cooperation, or at least non-violent situations, as well as violence [8••, 9-11, 57] . It is also important to explore whether the conditions leading to violence could have been avoided, the existence of potential tipping points, and the contributions of other less significant, but still important social and environmental conditions.
In focusing this review on physical violence, other types of violence in response to climate change have been left out of the discussion or mentioned only briefly. Ethnographic work with contemporary populations experiencing climate change recognizes structural violence, neglect, and psychological and sexual violence in addition to physical violence. These forms of violence may not kill a person directly, but negatively affect individual security and lifelong well-being. Such small scale events are frequently more difficult to identify in evidence or get people to discuss; however, this sort of daily violence has a deep and significant impact on societal vulnerability and resilience to ongoing and future climate change as a whole.
Conclusions
An anthropological perspective on the climate changeviolence relationship places a strong emphasis on the choices individuals make within the constraints of their personal experiences and knowledge, as well as their surrounding culture and environment. Globally, we see growing social and economic inequality due in part to globalization, but also a legacy of colonialism, imperialism, and other historic restructuring of humanity. This inequality, in many places, is supported by poor governance and reinforced by ideologies that divide people based on their gender, race/ethnicity, religion, economic, and national lines. Pushing planetary limits, via global climate change, biogeochemical cycles, and biological extinction, proceeds simultaneously at a rapid pace due to human activity, population growth, and globalization forces. The social and environmental conditions are ripe for violence, yet we must remember that choices exist. Global climate change could serve as a grand opportunity to reduce inequality, structural violence, and environmental degradation to make the world a more just, equitable, and secure place for all to live.
